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ABSTRACT 
Objectives: A study was conducted to determine the prevalence 
and health consequences of syphilis and to evaluate existing 
control measures in a Haitian rural district of 200,000 people 
served by 12 community dispensaries and Hospital Albert 
Schweitzer. 
Methods: Syphilis seroprevalence among consecutive women 
receiving antenatal services was assessed using rapid plasma 
reagin (RPR) screening and fluorescent treponemal antibody 
absorption (PTA-ABS) confirmatory testing. Hospital and dis- 
pensary records were used to review genital ulcer disease and 
syphilis cases seen during 1995. 
Results: Of 811 pregnant women attending prenatal clinics dur- 
ing a 3-month period in 1996, 46 (5.7%) were RPR reactive. 
Syphilis seroreactivity was confirmed in 45 (97.8%) of 46 sam- 
ples by FTA-ABS. Of 649 women attending dispensaries in the 
valley 41 (6.3%) were syphilis seroreactive compared with 4 
(2.5%) of 162 women attending dispensaries in the mountains 
(OR = 2.66; P = 0.056). In 1995, 620 cases of genital ulcer dis- 
ease were seen at the community dispensaries. At -the central 
hospital, 257 new diagnoses of syphilis were made in 1995, 
including 30 cases of primary and secondary syphilis, 168 
cases of latent disease, 17 cases of recurrent infection, 9 cases 
of tertiary disease, and 33 cases of congenital syphilis, 
Conclusions: The 33 cases of congenital syphilis, a rate of 550 
cases for 100,000 live births, clearly demonstrated a failure of 
local control measures. Decentralized prenatal screening for 
syphilis, same-day treatment of seroreactors, and strength- 
ened partner treatment were initiated. Further studies to 
improve primary prevention of syphilis in rural populations have 
been started. Other strategies, including mass treatment of 
high-risk groups, should be investigated. 
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Haiti, on the western third of the island of Hispaniola, 
has played an interesting role in the long history of 
syphilis. Some medical historians have postulated that 
Columbus’ crew contracted syphilis during their adven- 
tures on the island of Hispaniola in 1492 and introduced 
the disease to Europe upon their return.l Some 500 years 
later this small Caribbean island was unjustly blamed for 
another deadly sexually transmitted disease (STD) epi- 
demic, caused by the human immunodeficiency virus 
(HIIQz Despite this historic role, few current data exist 
on syphilis in Haiti, except for prevalence rates from 
urban centers. For instance, one study conducted in Cite 
Soleil in 1995 found that 110 (11%) of 996 pregnant 
women were syphilis seroreactive.3 
The rural Hospital Albert Schweitzer (HAS) district is 
composed of seven zones in the Artibonite valley and five 
zones in the surrounding mountains. The hospital serves 
as a referral center for the entire district of about 200,000 
people. A dispensary staffed by a health auxiliary provides 
basic primary care for the ten to twenty thousand inhab- 
itants of each rural zone. Approximately 7000 pregnan- 
cies occur annually in the HAS district, and it is estimated 
that 80% of pregnant women seek prenatal care at a dis- 
pensary All women deliver at home with a traditional 
birth attendant; only complicated deliveries come to HAS. 
Prior to this study, blood was collected from women hav- 
ing their frost prenatal visits at local dispensaries and sent 
to the hospital laboratory for a rapid plasma reagin test 
@PR). Treatment of seroreactive women was given at fol- 
low-up appointments at the local dispensaries. Besides 
serologic screening of asymptomatic patients, especially of 
pregnant women, syphilis cases were detected through 
clinical diagnosis of symptomatic patients and through 
partner notification of index cases. To assess the preva- 
lence and health consequences of syphilis in a rural Hait- 
ian region, and to evaluate current strategies of syphilis 
control, a study was conducted at HAS. 
METHODS 
Syphilis Seroprevalence in Pregnant Women 
Five dispensaries were chosen to participate in this study: 
two of the five mountain clinics, and three of the seven 
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valley clinics. In this way a representative sample of 
women from the HAS district could be sampled. All 
women attending their first prenatal consultation for the 
current pregnancy were included in the study. Blood was 
drawn for syphilis serology at the local dispensaries. Sera 
were separated and sent to the central HAS laboratory for 
testing using rapid plasma reagin (Becton Dickinson, 
Sparks, MD), following the manufacturer’s instructions. 
Results of RPR testing were sent back to the dispensary 
and the women were treated if necessary at a follow-up 
appointment. Sera were frozen at -20°C for confirmatory 
testing. All positive samples were tested by fluorescent 
treponemal antibody absorption testing (FTA-ABS, Bec- 
ton Dickinson, Sparks, MD) at the Cornell-GHESKIO lab- 
oratory in Port-au-Prince. 
Review of Cases of Genital Ulcer 
Disease Seen at the Dispensaries 
At the rural dispensaries, the patient registers with 
patients’ sex and diagnosis were reviewed. Patients with 
STDs were classified by clinical syndrome and not by 
specific diagnosis, and all genital ulcers were reported as 
“genital ulcer disease (GUD)(’ The number and gender of 
patients with new cases of genital ulcer disease seen in 
the dispensaries in 1995 was determined. 
Review of Hospital Cases of Syphilis 
All syphilis cases diagnosed in 1995 were reviewed. Cases 
were detected using two approaches. First, the comput- 
erized hospital register of all new diagnoses was con- 
sulted. A list of all new cases of syphilis for 1995 was 
generated from this register and patient charts were 
reviewed. Second, the HAS laboratory log book of all RPR 
testing with patient names and chart numbers was 
reviewed. All charts of patients with a positive RPR were 
examined. Only patients with a new diagnosis of syphilis 
in 1995 and who resided in the HAS district were 
included in this study. 
New cases were classified into six stages: primary, 
secondary, latent, recurrent, tertiary, or congenital. Pri- 
mary, secondary, and tertiary were classified according to 
standard serologic and clinical criteria.* Because of the 
unreliability of patient histories, no attempt was made to 
distinguish early latent from late latent syphilis, but rather 
all asymptomatic patients with positive syphilis serology 
were placed into one group. Cases were considered 
recurrent disease when patients’ charts showed a four- 
fold RPR titer increase after treatment, or when the ini- 
tial titer was greater than 1: I6 and failed to fall fourfold 
at Gmonth follow-up for primary and secondary syphilis, 
or at 1 year for latent syphilis. Recurrent disease, there- 
fore, includes both patients with treatment failure and 
patients with reinfection. Congenital syphilis was classi- 
fied according to the Centers for Disease Control and 
Prevention (CDC) clinical and serologic criteria for pre- 
sumptive diagnosis of congenital syphi1is.j 
Charts of pregnant women who were RPR reactive 
were reviewed to determine the treatment that they had 
received. Adequate treatment for a pregnant woman was 
defined as benzathine penicillin 2.4 million units intra- 
muscularly repeated at weekly intervals for a total of 
three injections. Inadequate therapy was less than three 
injections.6 
Serum HIV antibodies were detected by enzyme- 
linked immunosorbent assay (ELISA) (Abbott Diagnos- 
tics, Abbott Park, IL), using manufacturer’s recommended 
techniques. Sera repeatedly reactive by ELISA were con- 
sidered positive. The specificity of ELISA testing for HIV 
at HAS was recently documented: of 535 patients tested, 
112 were reactive by ELISA, and all 112 were confirmed 
by Western blot.’ 
RESULTS 
Syphilis Seroprevalence in Pregnant Women 
The study was conducted between September 1, 1996, 
and December 1, 1996. Of 811 pregnant women, 46 
(5.7%) were RPR reactive. Of the 46 RPR reactive sera, 45 
(97.8%) were confirmed by FTA-ABS. Of 649 women 
attending dispensaries in the valley, 41 (6.3%) were 
syphilis seroreactive compared with 4 (2.5%) of I62 
women attending dispensaries in the mountains (OR = 
2.66; P = 0.056) (Table 1). 
Review of Cases of Genital Ulcer 
Disease Seen in Rural Dispensaries 
In 1995,620 cases of genital ulcer disease were seen in 
the rural HAS district dispensaries and 527 (85%) of these 
cases were men. 
Review of Hospital Cases of Syphilis 
Review of HAS clinical registers and laboratory records 
resulted in the identification of 383 cases of syphilis. Eigh- 
teen (4.7%) charts could not be found. Of the 365 charts 
that were reviewed, 257 (70.4%) were syphilis cases from 
the HAS district diagnosed in 1995 (Table 2). The other 
108 (29.6%) were excluded from this study either 
because they were not from the HAS district or because 
the initial diagnosis of syphilis was made prior to 1995. 
Table 1. Syphilis Seroprevalence in Women 
Attending Rural Haitian Antenatal Clinics 
Number of Number Percentage 
Number of Women Seropositive Seropositive 
Type of Dispensaries Tested for Syphilis for Syphilis 
Rural Zone (n = 5) (n = 87 7) (n = 45) (W 
Mountain 2 162 4 2.5 
Valley 3 649 41 6.3 
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Table 2. Syphilis Cases Diagnosed 
at Hospital Albert Schweitzer in 1995 
Stage 
Adult Men Adult Women 
(n = 702) (n = 122) 
Total 
(n = ,257) (%) 
Primary 16 0 16 (6.2) 
Secondary 10 4 14 (5.4) 
Latent 63 105 168 (65.4) 
Recurrent 5 12 17 (6.6) 
Tertiary 8 1 9 (3.5) 
Congenital 33 (12.8) 
Asymptomatic patients were screened for syphilis 
for several reasons. Of the 168 cases of latent syphilis 
detected, 42 (25.0%) patients were screened for a history 
of HIV, 34 (20.2%) were pregnant women, 24 (14.3%) 
were parents of children with congenital syphilis, 17 
(10.1%) were patients with a nonulcerative STD, 113 (7.7%) 
were sexual partners of cases previously diagnosed at 
the hospital. The remaining 38 (22.6%) were screened 
for a variety of other reasons. 
Of the nine cases of tertiary syphilis, three were diag- 
nosed with cardiovascular syphilis, and six with neuro- 
syphilis. There were four cases of tabes dorsalis, one case 
of general paresis, and one case of meningovascular 
syphilis in a 30-year-old man with HIV 
Of the 33 cases of congenital syphilis, 12 (36.4%) 
were stillbirths born to women with a positive IRPR who 
had received no treatment prior to delivery. Twenty-one 
(63.6%) cases were clinically symptomatic neonates 
brought to the hospital after home delivery, of whom five 
(23.8%) died during their hospitalization. The total mor- 
tality from congenital syphilis was 17 of 33 cases (51.5%). 
Of the 257 patients from the HAS district diagnosed 
with syphilis in 1995,79 (30.7%) were HIV seropositive. 
Of 34 syphilis seroreactive pregnant women, 6 (17.6%) 
were HIV positive. Eight (26.7%) of 30 patients with pri- 
mary or secondary syphilis had HIV antibodies. There 
were 17 recurrent cases of syphilis of whom 12 (70.6%) 
had HIV disease. Of the nine cases of tertiary syphilis, 
only one (11.1%) was HIV positive. 
Thirteen (38.2%) of the 34 pregnant wornen with 
reactive RPRs received adequate treatment, 7 (20.6%) 
received inadequate treatment, and 14 (41.2%) received 
no treatment. A health worker searched for all of the 
women who received less than adequate treatment and 
found that the majority of them lived a many hours’ walk 
distant from the hospital and had failed to r’eturn for 
follow-up appointments. 
DISCUSSION 
The data presented in this report show that syphilis is a 
significant public health problem in this part of rural 
Haiti. The treponemal seroprevalence among pregnant 
women was 5.5%. It is unlikely that the reactive serolo- 
gies were due to nonsyphilitic treponemes, as there has 
not been a diagnosis of yaws in the Artibonite Valley 
since the World Health Organization (WHO) treponemal 
eradication program in the 195Os.* The etiology of geni- 
tal ulcer disease in Haiti has not yet been reliably deter- 
mined. In other countries with reliable data, the 
percentage of GUD caused by syphilis varies between 
10% and 40%.9-11 If one assumes that 155 (25%) of the 
620 GUD cases seen in the dispensaries were caused by 
syphilis, and adding the 30 confirmed cases of early 
syphilis at the hospital, the incidence of early syphilis in 
the HAS district in 1995 can be estimated at 185 per 
200,000 or 92.5 per 100,000 individuals. There are few 
published incidence data from other developing coun- 
tries, but the peak incidence in the United States was 
66.6 per 100,000 in 1946, and the peak incidence in Sin- 
gapore was 93.3 per 100,000 in 1955.“,13 Clearly, syphilis 
is a problem affecting both urban and rural Haiti. 
Syphilis causes significant morbidity and mortality in 
rural Haiti. The 33 cases of congenital syphilis in an area 
with 6000 annual live births represent a rate of 550 per 
100,000 live births. As this was an institutional records- 
based study, and most children are delivered outside of 
the hospital, this number most likely underestimates the 
actual rate. In urban centers, rates of 700 per 100,000 
have been found in Bangkok, and 850 per 100,000 in 
Lusaka.9 The overall mortality from congenital syphilis 
was 17 per 33 (52%). There are no data on perinatal mor- 
tality in Haiti, but in rural Malawi, where the prevalence 
of syphilis among pregnant women was lower (3.5%), 
congenital syphilis accounted for 20 to 25% of perinatal 
deaths.‘4z1i In Zambia, congenital syphilis was implicated 
in 20 to 30% of perinatal mortality.16 In Zimbabwe, 20% 
of perinatal deaths were attributed to syphilis.” 
The nine cases of tertiary syphilis observed in this 
study documented the morbidity of syphilis among adults. 
Reports of advanced meningovascular syphilis in HIV- 
infected individuals have raised concern that HAS would 
see a rise in the number of cases of neurosyphilis.‘8 How- 
ever, only one case of meningovascular syphilis in an HIV- 
infected individual was found in 1995. Either available 
diagnostic tests were inadequate to detect these cases or 
the initial fears about the effects of HIV upon the nat- 
ural history of syphilis were overstated. The impact of 
syphilis on the natural history of HIV may be of more 
concern; several studies have shown that the presence of 
genital ulcer disease increases the transmission rate of 
HIV five- to sixfold.19~Z0 
The current methods of detecting syphilis (i.e., self- 
referral for symptomatic disease, centralized serologic 
screening, and partner notification) have failed to con- 
tain the epidemic in this part of rural Haiti. Although a 
sizable number of people sought care for symptomatic 
disease, very few were women. In the dispensaries, the 
ratio of men to women seeking care for GUD was nearly 
six to one. In the hospital, only males sought care for pri- 
mary syphilis. Given the high prevalence of women with 
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reactive syphilis serologies, it seems likely that women did 
not seek care for painless syphilitic ulcers. This observa- 
tion was made in a recent study in rural Tanzania where 
the seroprevalence of syphilis was slightly higher in 
women than in men, but women reported symptoms less 
frequentlyzl 
Whereas the centralized screening process detected 
a number of pregnant women with reactive syphilis 
serologies, only a fraction of these women received ade- 
quate therapy, and 41% received no treatment at all. The 
logistic complications of transporting blood samples, 
returning laboratory results, and scheduling follow-up 
treatment make centralized testing unsuitable for rural 
zones with limited infrastructure. In Jamaica, Zambia, and 
Kenya, researchers have found similar poor results with 
centralized testing strategies.22-2i In Kenya, 91% of women 
with reactive syphilis serologies received no therapy at 
all. 
Although partner notification is a classic control 
measure for syphilis, more syphilis cases were detected 
at HAS by contacting the parents of children born with 
syphilis than by contacting sexual partners. Several 
recent studies have examined the efficacy of partner 
notification.26-28 These studies show that partner noti- 
fication generates, on average, only 10 to 15% of STD 
cases, with an even lower proportion in socially and 
economically marginalized populations. These results 
can be improved if the notification is better adapted to 
the population served. A recent study in Cite Soleil, 
Haiti, showed that partner notification improved dra- 
matically when the adverse effects of syphilis on the 
unborn child were stressed to partners of pregnant 
women; 42% of the partners were treated, mainly as a 
result of index referra13’ More such research is needed 
on partner notification in socially marginalized popula- 
tions in developing countries. 
Having demonstrated that syphilis is a problem in 
rural Haiti causing significant morbidity and mortality, 
and that current control measures are not working, HAS 
has initiated new strategies to control syphilis. Clearly, 
prevention of primary syphilis is the ultimate goal. Hos- 
pital Albert Schweitzer has initiated epidemiologic stud- 
ies to understand the economic and social issues that 
influence syphilis transmission in rural Haiti, and plans to 
apply this information to prevention strategies. Already 
the lessons learned in Cite Soleil are being applied; com- 
munity based prevention programs are emphasizing the 
important relation between syphilis and fertility. 
Mass treatment of vulnerable adult populations (“core 
groups”) should be investigated. Recent evidence sug- 
gests that empirical treatment of high risk groups for 
syphilis may decrease the incidence of syphilis and, 
thereby, the transmission of HIV and that such a treat- 
ment strategy may be very cost-effective.31 With an HIV 
seroprevalence of 3% in rural zones and 9% in urban 
zones,32 controlling genital ulcer disease and syphilis 
might significantly reduce HIV transmission in Haiti. Epi- 
demiologic studies to define core groups in rural Haiti are 
underway at HAS. 
The eradication of congenital syphilis in Haiti is both 
possible and affordable. Several studies have demonstrated 
that maternal syphilis control programs are among the 
most cost-effective health interventions available.22,33 In 
a demonstration program in Kenya, testing of pregnant 
women was decentralized to local health centers; this 
permitted initiation of syphilis therapy on the same day 
that positive test results were obtained.19 With this pro- 
gram, treatment rates improved from 9% to 87%, and the 
cost (in 1995 US dollars) per case of congenital syphilis 
prevented was estimated at $50. A similar program in 
Zambia decreased adverse outcomes from syphilis by two 
thirds at a cost (in 1990 US dollars) per case of only $12. 
Recently, HAS started decentralized prenatal screening 
using RPR testing in each dispensary with same-day treat- 
ment, and community health workers are encouraging 
all pregnant women to seek prenatal testing. The pro- 
jected cost (in 1996 US dollars) for each case of con- 
genital syphilis averted is $55. Given the 52% mortality 
from congenital syphilis, this compares favorably with 
the price of childhood vaccination programs, which cost 
(in 1985 dollars) $100 to $200 per death averted.34 
In conclusion, Haiti, with numerous health problems 
and limited resources, must prioritize public health goals 
based upon disease burden and cost-effectiveness of con- 
trol measures. Syphilis control warrants a place near the 
top of the list. 
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